Please consider the following:
Additionally, to exclude the possibility that the lack of the INP1 phosphorylation by D6PKL3 was not due to the loss of the D6PKL3 kinase activity in our purified protein samples, we confirmed that the purified recombinant GST-D6PKL3 retained its kinase activity towards the auxin transporter PIN1, which was previously shown to act in vitro as a D6PKL3 phosphorylation substrate. We further attempted to increase the kinase activity of D6PKL3 by introducing a phosphomimic mutation (S415D) into the D6PKL3 activation loop. Although this mutation indeed increased the D6PKL3 kinase activity towards PIN1, the kinase still showed no interaction with INP1. These results are presented in We also now cite two additional recently published relevant papers -the first one describes PAX, another member of the AGCVIIIa family of protein kinases found to be polarly localized in vegetative tissues (Marhava et al., 2018), and the second one describes the recent analysis of the yuc2 yuc6 double mutant, in which auxin biosynthesis during pollen development is disrupted (Yao et al., 2018). Despite the lack of normal auxin production, the yuc2 yuc6 mutant exhibits apparently normal formation of pollen wall and apertures in early microspores, therefore suggesting that the role of D6PKL3 in pollen aperture formation is likely to be different from its role in auxin transport in vegetative tissues.
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Reviewer #1:
In this clearly written manuscript, the authors report the identification of D6PKL3, a new gene involved in the specification of pollen apertures. In a series of elegant experiments, the authors use natural variation in Arabidopsis accessions to identify an accession with defective apertures and then map-based cloning to identify a mutation in D6PKL3. Six different alleles all showed the aperture phenotype, and the mutant phenotype could be complemented with a wild-type copy of the gene. They then use some nice microscopy to define the localization of the protein and to show that INP1, another aperture determinant, is mis-localized in d6pkl3 mutants (and vice versa), allowing the authors to propose a reasonable model for D6PKL3 and INP1 control of aperture formation where INP1 acts downstream of D6PKL3. In order to address mechanisms behind D6PKL3 action, the authors use plasmolysis of developing pollen tetrads to show that D6PKL3 is associated with the cytoplasmic side of the membrane, and they also show that a region of D6PKL3 is necessary for binding to phosphoinositides. Excitingly, the phosphoinositides that D6PKL3 binds were also enriched at the sites in developing pollen where apertures will form (and where D6PKL3 and INP1 localize), suggesting a link between membrane components and these signaling proteins.
The data in the manuscript are of high quality and logically presented in a cohesive story. The authors consider alternate hypotheses in the Discussion and link their results to other pathways that are of broad interest to the plant community. They make a good point that aperture formation is a good model for studying how polarity is established during plant development.
Point 1. D6PKL3/INP1 interaction data: The authors should note in the Discussion that they did not attempt to look at this interaction in the cell type where the proteins actually function. It is possible that other cofactors or protein modifications that are only present in developing pollen are necessary for the interaction.
